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(54) FUEL CELL AUTOMOBILE 

(57)Abstract: 

PURPOSE: To prevent cooling water to be frozen 
fuel cell in a simple structure without using 
antifreezing fluid for a fuel cell automobile which 
runs with a fuel cell. 

CONSTITUTION: A fuel cell automobile is provided 
with a fuel cell 2 which generates power by reacting 
hydrogen gas with oxygen gas, a cooling water 
circulation passage 70 including a cooling water 
passage passing through the fuel cell 2 in which 
cooling water is circulated to cool the fuel cell 2, 
and an extraction gas forcing means 80 connected to 
one point C on the circulation passage 70 to force 
gas thereto. When the actuation of the fuel cell 2 is 
stopped, the extraction gas forcing means 80 forces 
gas to the cooling water circulation passage 70 and 
removes cooling water from the cooling water 
circulation passage 70, and the cooling water is 
stored in a separate insulating cooling water 
reservoir 82. The extraction gas forcing means 80 

supplies oxygen or air from an oxygen supply source, which supplies oxygen gas to the 
fuel cell 2, via a switch valve SV1 1 to the cooling water circulation passage 70. 
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(57) «»] 

flf£ift70£:£ffi*, RfliiB»70O-jftCK»#*flEafr 
»#jh»K:, JbEtklUB «*EX^S80IC J: D ±E?MP 

EHf$S#X *ftlftT«B*ttmU> ^ffiffl^S Vllfctf 

So 




—397— 




1 

a?&£> K^*tt%a»kittttL&ra*jff«^& 

l/JBaMKEa*ft*«*., ±EJttfHKft0&»l9fil. ± 
±SW» 5«#*£EaUK«#©ErtT±EHW*tf «# 

ai*st3StaBs^LTJiiH*ht>y^»t:i?-rcits 

[st*« 6 ] ±Efta*stJRaft»c»*s#Bu-fe 

flSto^T*<ftai-r* ! b<oT?»-5 5it*ii*afr*»*Ji 
3-5 <D^?n& ce*©*®**** a 

zt&tomtTzs&x 3-7 ©v>rn*fce«0>*» 

[3£5l!©i¥iJH&ieiK] 
[00 0 1] 

[00 0 2] 




(2) 2 3 8 5 5 

2 

[fl£3fc©fiffi] eg*«*B$ffFSf!5,047,298 ^93ffl#l:: 

ffiSSnt^S. 4$PgBB51-4717 -e 

©«3&:**t»*i*R*S«T»lftff&3iilBH«« 

[0 0 0 3] J:«B©«I^il8»«»e, 

ai#a&*-&ti?frsp*«!ftft*8W, »si*-c^»afa 

PEMS«m««i©«-&, 7 r nh>3SaiK©*3(H'*> 

*»»t), •t©fc«>-«fcl±IE»ai****^^ 1 !:»3R* 
* £ tC&ftte-tt* £ tAtffftbnTWS. 
[0 0 04] 

M«OJ:5itliilS] ±Efflin#**Mi«H:: 

ts^-rnt. iaai**o , c«T»cifes»#, K»mm©f^» 
a? »«t«£a-r*jsn**fe«©-e. »#*©*f8S&ikSKtf*& 

Sift*. 

10005] ins»*?a©»&ffl^*j | &ai*« 
<c v> £ *8»*srr 32* l &«sus*© jwp* £S LT'J 

[0 0 0 6] «£ox?&ai*©aasRihsgtL,-c, se*© 

ih)lbnM&&e. 
[0 0 0 7] #f8l!8©@We, _kEWS?Kl«*s ^JSffi 

R£«Afc^tt»gft*£g{ft-r5 5l£:fc»-5. 
[0 0 0 8] 

«*.. ±E«S»«»©^»ffih«rK:, ±Etfe5tfflm*E 
a^Rfc J: 0 ±E»3Jl*flBIU»lc«**BEabTM3MI 

*fli^iiSrt©?&ai*©fe#si o *f7ft 3 «fc3 tc*^$n 

50 [0 0 0 9] ±EftIRfflS*JEa*att. ±E«*ra«i 
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3 

[0 0 10] £fc. ±Eft»*«iB»fc»jKbfc?&ai* 

MiK^:, K»ai*ft®aa»jc:ssabfe»ai*»a* 

[0011] *fc, ±E^*fuc»rou jtE#*p* 
««ot« t &»arr -6 1>© t bTtft^rs c turn* 

So 

[0 0 12] *fc, ±E^*fi?^§i<a±^K&^b 

ic. ±E^b^a*£E5i^afc«fco±E»ai*K £ a«« 
fc*©±«^&»#ft^b«a#<oK*T±E»»* 

[0 0 13] ±E^*ftM»fc»*#»J-fe> 
[0 0 14] ±E«K»«l-fe>-9-tt. -±E»ai* 

nitfem&mmt. ±mmf$ t t&$imzmnz>mm&&m 

[0 0 15] £fc> ±E?MJl*»««»tt. 

[0 0 16] fcfc, **Wfc*W*«H#*£bTtt, 

±E«»«»icfflSo&a&K»»x*«lWSK: 

oT> ±Em*tt^BX;tf;*£ftirr«K*ttlftl( 

[0 0 17] ±EaOUB9l*fiEa#S»V^a:«ft«« 

±E»ai*asR»tjEE2-r«t>o!)T'bA<, ±E»ft« 

^X^CO i bCD'bb<«^icm^^n^ 5 bCDT«^:^o 
*&, ±ERbffl»#flESI^at)^«:*aff^±E?& 

^^x j e<Dt><D'bb<^m^EEji'rs^i^T^Sa 

[0 0 18] 

±E©*t*»«tt€:as»ai*ii»*frtr»ai* 



(3) W6-2 2 3 8 5 5 

[0 0 19] *Jt, ftStffl5t#£E^l^a<i:bTK»««S 
[0 0 2 0] *fc, lE2MttMi»6jtnojt» 

So 

[0 0 2 1] Sfc, ±E»»7Ka8R»^»Wfc*h7y 

fc»^tiE«aK«^bTWiTaj:ticJ:o, 
[0 0 2 2] *fc, ±Eft«»W-fe>if*. _le»s>* 

m^&t-cmfc-rzztiz&r)^ fm»»\±>^n* 

[0 0 2 3] ±E?M*M«S$aHIMW& a r 
[0 0 2 4] 

[0 0 2 5] <lfii«i/XfA(C-i*««>H 1 F4* 

30 ftw\zmzmmmm&mm<D—mmw\z&ttzmmnm 

0 3 «■ 2 fcwT«H««K:*«-aiEJK*x 
B. 04fia2 ic^-r*»«»t*H-*K**fx©»n 

[0 0 2 6] 02, 3*«J:tM&MHbtt#<&jK 

h bfc***^tB»#Xi:*EjK 
40 [0 0 2 7] B 2 £<B«»*tt2tt, ilDP 

u ^tffi 6 t u n © m$ ti^is^x t*3fi^7 
us*«»6 s±E»ai**t?ftai-rs«icsidEsnTVi 

So 

[0 0 2 8] ±ElwSiW4ii«*<c*air;P&tt*Sfa 

50 aa$*SK»^K*^bTB**fX*J:tf**jff^ft 
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(4) 

5 

[0 0 2 9] ±££«tf6MU B4K*t»l: 1 Wk<» 
[0 0 3 0] X<flK6(rBftM-fc;^8tiD«|^X4a^rA 

K3etf*«*a»20tfRtt6nTv>s. ^coKisass2o 
kl #-fc^8©«*«ia^rtiic3e«*flttft«ia»22t# 
m^3i8S24^$iiA, «*«aB22^e#-fe;P8oK* 
si4KB*;*fA£«*&u #-fe;v8©K*si4*>e»*s 
*a*»x*»aMBa»24*^bT»ffl-ra. *fc, » 

«flB6IC». ^O)K»aK202:H«(C«ttSn^HiRL 

ttv***a»**RW-5*iTv>*. E^saBt^ ±is 

0t»aBB£*uaaB£:&fl*.« «««iaK^&«-b: a? 

*i2^ t>*£ife*m%x &*m«a»&*bT»aj"r 

»6tir*o, co?ft9«aB«>±Ga»a»2o^n« 

m&t&ffijt, ft»«iaK^6«^;i/8nk:»A$n& 
»ai*a25c»ai*^«*fsi:*»c#»ai*a25}^& 

[0 0 3 1] ±lB#*«ir;i/8Jc^tt*««^*-XA 
nfcjto®**tt**««*i6©TT-f*>fl:$n, ceo 

"**-f *>*«^n h>3EW*BoTB**14fcADK 
i»»14lC*^Ti«ltil80Tt**tl»i:#S 

[0 0 3 2] H3fc±EJWfi«4^J:lX«««6lC*^ 
a»28£«*TlS***a»30fc, ft£l2KftttfilBB32 40 
TUS. Sfc, «R»«ft2tt€rir;b8 0ffl^afe*lol§ 

[0 0 3 3] HlS#»l^S±5E<Z)I»ttt 



#H¥6-2 2 3 8 5 5 

6 

•a, mmftmm2\z\tmm#x, *»»x*j:wm» 

[0 0 3 4] #«»«»2fctt, 

»x3wa**u»54ft^L,T»fflan. RK*»ta»54 
»Ajftk:*viT±E»*«»*52K»i«sn, 

It 2 W<OR9RaKi-bEK*Sfm«l54i:±EK3S«*&K 
52<Z) 3 «±EAjft3^ 6jB»*tt 2 
»»656^»«sn, ±E*RJ6»*yfXtt^©K*«ia 
»56&aoTBB1*L&5tl3. 
[0 0 3 5] JtEB#tt«»52fcfcL ■3R«fNR50«^ 

psr, APAV^Tfesyu/^ HA f ;^sv2' 

FS' , «fflBBBBBA;^T?**VUy-f HAJ^SV 
4' % jBE#ii>1tPS 2' 3WBH*snTV»*. _LEK* 
*ffl»54fctt, »KBi:RJt6n&^-^tj^*5 
Vl/y^f HA-^ys V5' . *h5y^WH Ofc-feAl^ 
58, ffi^Xll^>7 P GP / !7 
;i^D I F' OTRW-Snw*.' 

[0 0 3 6] *fc, 2 fctt, *^H&it$i 

2*6 tt*KJ6**<f ^*t***ffl»64*^ bT#W a 
n, tt**»fflB64ttBj«JC*V^T±E**«l&»62JC 
i«^n, ftJBff*tt2i^a>«»aK^±E*9K»ttUK 
64t±E**«»B62<05 , 6±EBjiS*e > «»«»2 *• 

[0 0 3 7] JiB**mttB62fctt. **ft»Bfi0««> 
&BK5c/W:/T**VU7-f KAJV^SVl, 

Ktf-SftfcVW-f K/U^S V3. JE^J-fe>itPS 
1, AP/t;P?T**yi/y^ H/X^SV23WRI*6 

n, *t>**«SB»66*ffl«»^tt«««fe>i^Fs, a 

>*P S2tm»*>trCte&. ±E*»»fflB64Ktt, 
ySV5, #h»y^M (*-fc/1W-dr) 68, 

xaB#>^GP^cktfB-f *>7-r;^D i F*t|gtt 
^nrv^o ^fc, ±E**«BBfiotyuy-f H/w 
ys v i fc<DWKte#««#ttttsn, u— *a;p^r 

C»ten, *3RKjS^60^**SR3K$1ir-5IB, 
**#>^ da^*T) &ZL<D#<i v9Zl*>7$QQ,\Z 
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(5) 

7 

[oo3 8] &j£mmm2\zu&m*mmmo& 
mtsnt^s. «?wi*«!8»7o»4jiiB»*»2rt<oia 

mo \z tt±j£<o* h7v y^§i58, > 

[0 0 3 9] ±E«*»«»2fctt, &m&e<n 
&&m-t)v 8 <offl*«jE**a"r s«E-fe>^ v s #*r 

[0 0 4 0] £fc r ±Ev'XxAfc*5V>Tfck *©«BK: 
<bH^©»SVV/^ hVt;^SV6, SV6' , sv 
7, 7-a7M^MV2, MV 2 ' , MV 3 ' 

[0 0 4 1] ±IBO*n<««Sn&'>XT-Afc^^T 

SV4, S V4' £»#^<Dffi<Z>^T<&V W-f F/t 

;p^«a*s*u ft«i*#>:/GP. GP' wpiiiii 

$tlTV>*« 

[0042] m#<Dimmmftmm ore*) \z 
it vw-f wu^svi. s v 2 , svr, sv 

2' SrBUSU *3R^X^i:tXK9S^X^^>7 p G 
p, GP' SfM&Stt, »«H«»2K:»**r^*J:tf 

7kmm# >ywp -BrT^ai*^ *s»«» 2 km 

WIS 2 ©ftSbOTxfcfrtu S £ \zx 

[0 0 4 3] <iW*ft*S/;*5 t A>*K:* ±EX*2/ 
XrAC R $ n £ J^aiTK^^ X J- A <Z>^5&#1 KlOt^ 
TBI 5 — mO£#J18bft#£I&^-r£o 

[0 0 4 4] ±8BS*vX^fctt»aJ*^«jie86±^3fc 

mm^xT&te, msttTmz, ^m^mmmo^ 

S§fg82(DT!K fc±E»»*flraW70©* h ^ y 
580T^i:$:S^*r^^ai7Kfe^aK84i^ffi^T^ 

[0045] ±Eft*ffl»#Kai*R80tt, 




#§i¥6-2 2 3 8 5 5 

ssoicsmr^ n^^»7K«^7oo c n 

fc»»*a««*ff«iei886t. ««»K86fclRttfcRl 
Bim-5Vl/;^f F/^r/S Vll££tii*Tj££o * 
±fB^7K«^70cO±IBC^i:±E^ch^^^ 
858t<DWiC»BBH#T*av VS4 KAJ^SV12*t 
RH-6*U ±ECj«fc»4»«W3Wi**nBE»«Mfctt 
fXfefiW^VVy'f FAVt^S V13*tRtt 
&ntV^, Sfc, ±E»»*»«ffi«*«l»»86t» 
W^S§82 i: CO ffi Id L ffl a*««»88^ 

RttfctU K««K88<0— «8tt±E»ai*tfe*«»ff« 
*K86©±E/W^S Vll«k D t>±SB««C. *«ttJbfi 
»gi*»««882<D±«lC»«SnTVi*, :o 

»a*Hb«a«:««»88icttHH#-c*svuy'f f 

«a»fc»xft#ffiBH#Tab*vuy^ fa*;i^/svi5 
iflWfztixKz. ±mmm^m^ ^*itfflt 

b«a#EEai¥R89&«j«UTv^. s^c, ±e»» 

*ft«aK84tcttWBB#T*SVU/< H/t;P^SV16 

[0 0 4 6] ±E*«^M-fe>1t90», 0 9 IC^lTS 
[C, RftfcioT«Si*3Weft"r*««JB«#92i:, t£ 
ffitt#92fc«3RL,Jfcg«Em»94t, JhE«ffi#92fc« 

E«afittft92»±E»ai*tfeataK84rt^R^ £ tu 
«86*««n^tic<j:o*s»u ^r>?&ai*tfe»a»84 

afistff 92<otafle*«ttT bT«a«*t/h$ <^oMns 

«£o T«a,a«t#92<Daa^±#LTfitt«^*€f < ^ 

«ns»««<o*/hk:j:o»ai*a*a»84ft&s8n* 

«#3^«* T**^*# (K^^X) T*^5 

[0 0 4 7] iEOW^ft^StWl^X^AJC* 

[0048] h 5 2 <Damf^»i^^>»ai*^ 

ttR*J:tf*0»tl*«LT^*. A;U^«> SV12tt 
^V^T^O, SV11, SV13, SV14, SV15, SV16 
KHCTV>«. ftm*\Z. *h^y^«S58A>&?&ai* 
11#>^WP $IoTH*#T V-7i^X^ R D (K 

um) Sfcii/M /ub p (fiMK) —ffiK 

I F-«»m^2-SV12^ST> Btf*h5y^ 
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9 

[0 0 4 9] 0 6 2 ©fP»#itfi«e>ttJB£ 

<5. ffjfclStt* St^A^S V12, SV13, SV14€:H 
SV11, SV15, SV16£H<. SV11B8 
Kit) e> SnEE«*#* # Cj&J: 0 #SJ* 

* R D b < /UBP -?&ai*fi8B# >^WP- 

w-fe>-tf9os«T»ai*e t s*«82^s*. ©jurat 

[0 0 5 0] ^UT> »3j7lcB l «*S82a)a[MIC*^a 

J; 0»33I*©»ai*K r H*S82^<Z>iR*a)^T**» 
U Wtf/t/l^S Vll. SV13, SV14, SV15, SV 

w* snTv>*a»+©»si*## h ^ v ^#S58icm 

fe, SV163^&»ai*K r «*»82t^*:3^SiiKtt, i$ 

ai*fl?a*S82a)±a^ ^ifA^n^aiTKK 1 ®^^^ 
&mzmz>rz®, »5W*s»ai*»s««82CJR«bfe 

[0 0 5 1] »ai*JB B «*S82JC*A&nfc»i3I*tt, 
«»«?&COf^i!j^{C^^»mffi 2 TOEKIMCk o Tig 

a*»s*«82rtT«ja^nT^i*fc*«^<> Lfca* 

[0 0 5 2] H8ttjBft«KO««&*r. 
*«?WI*«lll#>^WPttfP»UT^ftV^ &ftP3rte 
5fe"f S V13, SV14, SV16£BB€?* SV11, S 

V12, svis^^D-So cntci;D, iEKLflifiMME 
at^K89J: 0»JEE»*7fXd«»ai*{G t ««»82JC»AS 
n, *«S82±D?M»*»WiiJK©W) c T?Wl*flBII 



(6) ^11^6-2 2 3 8 5 5 

10 

[0 0 5 3] ±8B©«fcfttt»»Jiz>1rt0fccfcoT?&SI 

[0 0 5 4] fc*3, ±ffi»*««&ai50a:?&ai*«^70 
<h S»3K-r«»ffl*tft*ilB86tt, «*«H 1 + 
T®«aT^*r«{C, »lR«Jie»52C0JEE* U^:x ^ P 

R' tAPA>^SV2' t<z>m^&»RUT»ai*« 
iW7o©cA»cj«rr*ct39«Tr*5. 

[0 0 5 5] ±E8*ffl»#EE»#R80:fe«fctfK 
LJB»#EE3l*S89K:«fc DJEE3ir*ft#tt^©»^t>© 

[0®<aflgm&i&^] 

[0 2] Bit©nm«»s^tH 

[0 3] B2+fl!>JIB««»lC*W'«**<f^ K*§#X 

[0 4] 0 2+<D«smffi^msco«^<fcr)®** 

[05-08] 0 1 C^«^yXfACMt^ 

[0 9] »»*tfe^^X5 t A^WS«a[»M-fe>lJ-& 
^"T0 

5» [01 o] ««»aij-fe>*ic*»*«»««>«fls*«"r 
0 



2 
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50 
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70 




80 




82 




40 84 




90 




92 




94 




96 
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